JP60-085437 


DERWENT 
^ 

THOMSON SCIENTIFIC 


MACHINE-ASSISTED TRANSLATION (MAT): 


(19) [B^mmm 
(jp) 

(12) [-'Afmn^Am 

(A) 

(11) [mmm'^m] 

Bg 60-85437 

(51) [Int. CI. 4] 
G11B 5/82 
5/66 


(19)[Japanese Patent Office] 
(JP) 

(12)[a laid-open (Icokai) patent application 

number] 

(A) 

(11)[Patent-application public presentation] 
Showa 60-85437 • 

(51)[lnt.CI.4] 

G11B. 5/82 
5/66 

[Identification symbol] 


[iTf^^g#-^] 

731, 4-5D 
7350- 5D 

(43) [^P^] 


[An internal adjustment number] 

731.4-5D 

7350-5D 

(43)[Public presentation] 


Bg?P 60 ¥ (1985) 5 14 May 141(1. Shouwa 60 (1985) 


0 


[Request for examination] 
UNREQUESTED 

[The number of invention] 1 

[Total Pages] 7 


(54) [mn(D^m (54)[TITLE] 

v^/^/Wy^>r Magnetic-recording flexible disc 


01/09/19 


1/20 


(C) DERWENT 


JP60-085437 


THOIVISOM SCIENTIFIC 


(21) mm.] (21)[Application for patent] 
08 58 - 1 93382 Showa 58-1 93382 

(22) (22)[Applicationl 

Bg58 (1983) 10.^180 October 18th, Shouwa 58 (1983) 

(72) [mm] (72)[lnventor] 

fi^JH Hasegawa Kinji 
WJ!^>TtT/MU 3 Ti 37 # 19 

(72) [^m^] (72)[lnventor] 

Hgffl $S NodaHiroshi 
tS^IJ^.rtj/h|IJ 3 T@ 37 # 19 

(71) [\mK] (71)[Applicant] 

?i?A«5C#& Teijin K.K. 
^''cKrtimEitW 1 TB 11 # 

(74) [ftSAl {74)[Representativel 

HuEB WiM Patent attorney Maeda Sumihiro 

[Detailed statement] 


[1. wm^m 

[2. #fFlS^(D®[ll 
-e(^^A(7)£^Bg3i^;65 9- 


[1. TITLE] 

Magnetic-recording flexible disc 
[2. claim] 

In the magnetic-recording flexible disc which 
provided the magnetic recording layer which 
consists of a metal thin film to a polyester film 
base material, a polyester film is the biaxial 
oriented film which consists of a poly- 1,4- 
cyclohexylene dimethylene terephthalate, 
substantially. 

The greatest temperature coefficient of 
expansion in the surface containing the 
longitudinal direction and the width direction of 
this film is 9-35*10-6 degree C-1. The greatest 
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humidity coefficient of expansion is 0-8.0*10- 
6(% RH)-1. The difference of the temperature 
coefficient of expansion of the maximum and 
the minimum is 0-8.0*10-6 degree C-1. And, the 
difference of the humidity coefficient of 
expansion of the maximum and the minimum is 
0-3.0*10-6(%RH)-1. 

The magnetic-recording flexible disc which 
consists of the metal thin film characterized by 
the above-mentioned. 

[3. DETAILED DESCRIPTION OF INVENTION] 


\mvjim 
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[Technical field] 

This invention relates to the magnetic-recording 
flexible disc which provided the magnetic 
recording layer which consiks of the metal thin 
film which can avoid a tracking mistake. 

Furthermore, in detail, it concerns on the 
magnetic-recording flexible disc which provided 
the magnetic recording layer which consists of 
the metal thin film which can perform a high 
track density record. 

[PRIOR ART] 

Generally, preventing a tracking mistake by 
providing the mechanism which restrains a 
temperature change and the special circuits 
(track servo etc.) of track detection to the 
magnetic flexible-disc recording-and- 
reproducing device itself is conventionally 
known. 

Indeed, it is not general-purpose because a 
recording-and-reproducing device becomes 
complicated with these means. 

In practice, means to construct a magnetic 
flexible disc and to prevent a tracking mistake 
by choosing material with coefficient of thermal 
expansion and humidity coefficient of expansion 
as small as possible for a base film or a 
magnetic material is employed. 

However, if such a magnetic flexible disc is 
also used by high temperature (40-50 degree 
C) and/or the high humidity (about 80% RH), a 
tracking mistake will occur. 

Especially, the magnetic flexible disc 
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recorded on condition that low temperature 
(about 10 degree C) or low humidity (20% RH 
degree) had the disadvantage that a tracking 
mistake would occur if it reproduces on the 
basis of the atmosphere of normal temperature 
(about 25 degree C) and usual humidity (60% 
RH degree). 

The problem that a reduction of an output 
envelope produces and S/N ratio becomes bad 
by this tracking mistake is unsolved. 
In recent years, especially, that which fomis a 
metal thin film as a magnetic recording layer by 
the vacuum deposition method such as a 
vacuum evaporation or a sputtering on the 
thermoplastics which are a non-magnetic 
support body, and makes this metal thin film a 
magnetic-recording material without using a 
binder as a high density magnetism recording 
medium, and the method to obtain the metal 
thin-film body by the non-electrolytic plating etc. 
are proposed many. 

In many case, about the magnetic flexible 
disc which is formed by providing the magnetic 
recording layer which consists of these metal 
thin films, it te related with the so-called vertical 
magnetic memory which records by the 
magnetisation of the direction of a film thickness 
of a magnetic recording medium. 

However, just these improvement are 
insufficient for the high-densification of a 
magnetic recording. 

A high density magnetic recording is attained 
by satisfying simultaneously the improvement of 
the track^density resulting from the temperature 
and humidity coefficient of expansion of an 
above-mentioned base film. 

The magnetic-recording flexible disc which 
consists of the metal thin film which can perform 
such a high track density record is not yet 
obtained. 
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[The objective of invention] 

This inventor repeated research, in order to 
eliminate an above-mentioned disadvantage. 
As a result, they found out that the film with high 
dimensional stability is obtained by adjusting 
the temperature and the humidity coefficient of 
expansion of the biaxial film which consists of 
poly- 1 ,4- cyclohexylene dimethylene 
terephthalate group polyester to the specific 
range and occurrence of a tracking mistake is 
avoidable by constructing the magnetic- 
recording flexible disc which consists of a metal 
thin film with setting this as a base material. 

And, it arrived to this invention. 
The objective of this invention is that the 
magnetic-recording flexible disc which consists 
of the metal thin film which the temperature and 
humidity range of the atmosphere conditions 
which can be used was enlarged and was 
improved so that a track mistake might not 
occur on condition of high temperature and a 
high humidity is provided. 

Furthermore, the magnetic-recording flexible 
disc which consists of the metal thin film with 
the high dimensional stability due to such 
temperature and humidity potentiates the 
improvement of the high-densification of a 
magnetic recording and especially track density, 
comprised such that it is also the other objective 
of this invention to provide such a disc. 


«P>^(±. 80 

(Dui^mmw 0-8, 0x10- 


[The component of invention] 

As for this invention, the biaxial oriented film 
which consists of poly- 1,4- cyclohexylene 
dimethylene terephthalate group polyester 
which 80 mol% or more of an acid component 
consisted of terephthalic acid is made into a 
base material. 

The greatest temperature coefficient of 
expansion in the surface containing the 
longitudinal direction and the width direction of 
this film is 9-35*10-6 degree C-1. The greatest 
humidity coefficient of expansion is 0-8.0*10-6 
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maximum, the 
coefficient of 
RH)-1. This 


degree C (% RH)-1. The difference of the 
temperature coefficient of expansion of the 
maximum and the minimum is 0-8.0*10-6 
degree C-1 . 

And, the difference of the 
minimum, and a humidity 
expansion is 0-3.0*1 0-6(% 
invention is the magnetic-recording flexible disc 
which is formed by providing the magnetic 
recording layer which consists of a metal thin 
film to that which was characterized by the 
above. 

This magnetic-recording flexible disc is 
obtained by using method, such as a vacuum 
evaporation, a sputter, an ion plating, C.V.D. 
(Chemical Vapour Deposition), or non- 
electrolytic plating, on an above-mentioned 
poly- 1,4- cyclohexylene dimethylene 
terephthalate group polyester biaxial film. 

Moreover, poly- 1,4- cyclohexylene 
dimethylene terephthalate group polyester 
biaxial film can be manufactured by controlling 
filming conditions suitably to satisfy the 
conditions of an above-mentioned temperature 
and humidity coefficient of expansion. 

The magnetic-recording flexible disc of this 
invention comprises the magnetic layer and the 
base film which consist of a metal thin film. 

As means of such a metal thin-film formation, 
method, such as a vacuum spraying method, a 
sputtering method, an ion-plating method, a 
C.V.D. (Chemical Vapour Deposition) method, 
and the non-electrolytic plafing, can be 
mentioned as mentioned above. 

However, as a fomriation method of these 
metal thin films, all well-known method can be 
used conventionally. 

In the case of a vacuum spraying method, the 
vapour-deposition metal in a tungsten port or an 
alumina hearth is evaporated by the resistance 
heating, the high-frequency heating, the 
electron beam heating, etc. under vacuum of 
10-4-10-6 Torr, and it is made to deposit on an 
above support body. 

As a vapour-deposition metal, Fe, Ni, Co, and 
those alloys are used usually. 

Moreover, the reaction vapor deposition 
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method which Fe is evaporated in 02 
atmosphere and obtains an iron-oxide thin film 
is also applicable to this invention. 
In an ion plating method, DC glow discharge 
and RF glow discharge are produced in the 
atmosphere which makes 10-4-10-3 Torr inert 
gass as a principal component, and a metal is 
evaporated in discharge. 

As an inert gas, Ar is used usually. 
A glow discharge is produced in the 
atmosphere which makes 10-3-10-1 Ton- Ar as 
a principal component in a sputtering method, 
and the atom on the surface of a target is driven 
out with produced Ar ion. 

As method of producing glow discharge, 
there are the DC bipolar, tripolar sputtering 
method, and a high-frequency sputtering 
method. 

Moreover, there is also a magnetron 
sputtering method using magnetron discharge. 

The thickness of a magnetic thin film must 
provide sufficient signal output as a high density 
magnetism recording medium. 

Therefore, the thickness of a magnetic thin 
film changes with a thin-film formation method 
and applications. 

However, generally, it is between 0.02-1.5 
micro-ms (200-15,000 angstroms). 

As a formation method of the magnetic thin 
film for longitudinal magnetic recordings, 
method, such as vapour deposition (heat 
vapour deposition, electron-beam vapour 
deposition, etc.) and sputtering (a bipolar DC 
sputtering, high frequency sputtering, etc.), is 
mentioned. 

In the case of vapour deposition, diagonal 
vapour deposition of ferromagnetic-material 
metals, such as Co, is continuously done to a 
non-magnetic plastics support body so that an 
easy axis may be expressed to a tape 
horizontal direction. And, a magnetocrystalline 
anisotropy and a shape anisotropy are made to 
express to a tape horizontal direction by 
laminating repeatedly. 

Therefore, the metal thin-film thickness as 
total is about 0.02-0.5 micro-m (200-5,000 
angstroms). 
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Moreover, in addition to the formation method of 
the above magnetic thin films for longitudinal 
magnetic recordings, as method that a high 
density digital record can be perfomned, a 
vertical-magnetic-memory method which is 
mixed Cr by the suitable amount (10-20%) to 
Co so that an easy axis may be expressed to a 
vertical direction of non-magnetic support body 
for flexible discs, suppress the de-magnetising 
field to produce, made an easy axis to express 
to a vertical direction, and records in a vertical 
direction to a base face, is also applicable. 

Usually in a sputtering method, the Co-Cr 
alloy with 0.2-1 .5 micro-m thickness is used. 

At this time, the flux focus thin film which 
consists of high permeability materials, such as 
a pennalloy (Fe-Ni) and a supenmalloy, can be 
allotted between the magnetic recording layers 
which have an easy axis in a vertical direction 
and a non-magnetic support body. 

The high permeability materials as a flux 
focus is formed by the sputtering. A film 
thickness is 0.1-1 micro-m(1 .000-1 0,000 
angstroms) low coercive-force (belowSO Oe ) 
thin-film layer. 

The Co-Cr film thickness of the magnetic 
recording layer at this time is fomned about 0.2, 

1.5 micro-m(2,000-1 5.000 angstroms). 

In addition, as for the magnetic recording 
layer which consists of a metal thin film, the 
magnetic recording layer of at least 1 layer 
should just be shown in front and back of a base 
film. 

However, it may have soft-magnetism layers, 
such as Ni Fe alloy thin film, like the indication 
in the Japanese Patent Publication No. 58-91 
gazette. Moreover, there may be an suitable 
adhesive layer between a base film and a metal 
thin film, and it may have the protective layer on 
the metal thin film. 

As poly- 1,4- cyclohexylene dimethylene 
terephthalate group polyester in this invention 
which is a base film, 80 mol% or more in a 
dibasic-acid component consists of terephthalic 
acid. A glycol component is the glycol chosen 
out of the cis or the trans isomer of 1,4- 
cyclohexane dimethanol. 


01/09/19 


8/20 


(C) DERWENT 


JP60-085437 >^ 


THOMSON SCIEIMTIFIC 


t C tt 5 S« 37 ^ /I/ 5 

y— 1, 4- p^=^ 

9 80 ^/V%Jt^i_h/5^x 
y^f^'^lt 1, 4-v^^^^-x:^i^ 

^(Dz::^S®?^5)^<i: Ltd. ^ 

5 1, 4-i/^ p^:^f-^^v^^ 

nmyziz,X^xmm^th^:^K 
Xh%m^^^J:^\ 1, 4-v-^ 

/Yy >;x|$=4/6-0/10 

,y-i, 4- -i/^j^ p^=^ 

iSy :^^:S:«ti.b<7)^ 

TOi^^^v-y*. ;«7:ty V. 

y>^;i7/ui/ 

^ixS^y -1, 4--^^^^ 
— hm^y^xx/i-2f4gfif^7 


As dibasic-acid components except for 
terephthalic acid, dibasic acids, such as an 
isophthalic acid, a phthalic acid, adipic acid, a 
sebacic acid, a succinic acid, and an oxalic 
acid, are illustrated. 

Preferably, it is an isophthalic acid. 

1,4- cyclohexane dimethanol used in this 
invention is manufactured according to the 
catalytic reduction of a dimethyl terephthalate or 
terephthalic acid. 

However, that which was manufactured by 
any method is convenient. 

The ratio of the cis body and the trans object 
of 1 ,4- cyclohexane dimethanol does not limit 
especially. 

However, the range of cis body / trans-object 
=4/6-0/10 is preferable. 

In above-mentioned polyi1,4- cyclohexylene 
dimethylene terephthalate group polyester, for 
example, stabilizers, such as the phosphoric 
acid, phosphorous acid, and those ester, flatting 
agent, lubricating agents, etc., such as the 
titanium dioxide, a fine-particle silica, a kaoline, 
a calcium carbonate, and a calcium phosphate, 
may be included. 

As for the poly- 1 ,4- cyclohexylene dimethylene 
terephthalate group polyester biaxial film used 
with this invention, the greatest temperature 
coefficient of expansion in the surface 
containing the longitudinal direction and the 
width direction of a film is 9-35*10-6 degree C- 
1, preferably, 9-25*10-6 degree C-1. The 
greatest humidity coefficient of expansion is 0- 
8.0*1 0-6(% RH)-1. preferably, 0-5.0*1 0-6(% 
RH)-1. 

And, the difference of the temperature 
coefficient of expansion of the maximum and 
the minimum is 0-8.0*10-6 degree C-1, 
preferably. 0-5.0*10-6 degree C-1. Moreover, 
the difference of the humidity coefficient of 
expansion of the maximum and the minimum is 
0-3.0*1 0-6(% RH)-1, preferably, 0-2.5*1 0-6(% 
RH)-1. 

If the temperature and the humidity coefficient 
of expansion of a film base material satisfy this 
range, a tracking mistake of a flexible disc can 
be prevented and comes to be able to use in 


01/09/19 


9/20 


(C^ DERWENT 


JP60-085437 ^ 


THOMSON SCIENTIFIC 


±(DU^m^MW 9-35x10- 
6°C-1. $?*L<(1 9-25x10 

-6°c-i. mi^om&mmm 

0-8. 0x10-6 (%RH) - 
1> $f*L<{i 0-5. 0x10-6 
(%RH) -1 X^h^. Lt^h 

Ji^ 0-8. 0x10-6°C-1. 
L<fi0-5. 0xl0-6°C1 

0-3. 0x10-6 (%RH) - 
1. $f*L<i± 0-2. 5x10-6 
(%RH) -1 T^fcSo ^>f/^ 

mm,^<Dm^ x.-^xm%y\y^ 

y yux ^ ;^ ^ (7) cfi jftJ 
B^mm^^ 17x10-6°C-1. 

8xio-6"c-i umx\ ta^tflg 

itff^?5'^ <b (5 S t3 CD 


large temperature and the humidity range. 

If temperature or a humidity coefficient of 
expansion exceeds the range stipulated in the 
above, When reproducing at the temperature 
different from the atmosphere recorded to the 
magnetic-recording flexible disc, Elongation 
changes from the centre of a magnetic flexible 
disc by differences of a temperature coefficient 
of expansion and a humidity coefficient of 
expansion, a magnetic head and a record track 
deviate, and this becomes the cause which 
produces a tracking mistake. 
Consequently, an output changes and a drop 
out is caused. 

In a present-condition technique, as for the 
polyethylene-telephthalate group polyester film 
used in most general as a magnetic-recording 
flexible disc, the greatest temperature 
coefficient of expansion is approximately 
17*10-6 degree C-1. and the difference of the 
greatest and the minimum of a temperature 
coefficient of expansion is about 8*10-6 degree 
C-1. In the viewpoint of a temperature 
coefficient of expansion, it conforms almost with 
the temperature coefficient of expansion of a 
recording-and-reproducing device. 

But, the track deviation due to the 
temperature coefficient-of-expansion difference 
in surface direction cannot be prevented 
completely. 

Moreover, about a humidity coefficient of 
expansion, because the humidity coefficient of 
expansion of a recording-and-reproducing 
device can regard as 0, the track deviation that 
is around approximately iri0-6(% RH)-1 and 
was corresponded in the humidity change 
considerably and largely will be quite large. 

On the other hand, by using the biaxial 
oriented film which consists of poly- 1,4- 
cyclohexylene dimethylene terephthalate group 
polyester of this invention, the track deviation 
accompanied by temperature expansion and 
humidity expansion is smaller than the biaxial 
oriented film which consists of polyethylene- 
telephthalate group polyester used in general. 
And, a track deviation can be suppressed 
furthermore small by making the difference of 
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the maximum and the minimum value of a 
temperature coefficient of expansion, and the 
difference of the maximum and the minimum 
value of a humidity coefficient of expansion 
small. There is completely no trouble in usage 
in the atmosphere of large temperature and the 
humidity range. 

And, as for this base film, the magnetic- 
recording flexible disc which high-densification 
of the magnetic recording was perfomried is 
obtained. 

As the filming method of the poly- 1,4- 
cyclohexylene dimethylene terephthalate group 
polyester film for obtaining an above-mentioned 
expansion property, the similar manufacturing 
method as the filming method of usual polyester 
films, such as a polyethylene telephthalate, is 
applicable. *- 

For example, the unstretched film that melting 
extrusion was performed by T-dle method, the 
inflation molding, etc. can be constructed. 

Furthermore, it draws in the biaxial direction 
and It may become a biaxial oriented film. 

Drawing temperature at this time can be 
performed on the almost similar conditions as 
the case of a polyethylene-telephthalate film. 

However, a glass transition temperature and 
a melting point change with the terephthalic- 
acid contents in poly- 1,4- cyclohexylene 
dimethylene terephthalate group polyester. 

Therefore, it needs to correspond in this and 
the melting temperature and temperature of a 
casting drum need to be chosen suitably. 

As drawing temperature, they are 80-1 and 
40 degree C usually. 

Moreover, as a draw ratio, 3.0-5.0 time at a 
vertical direction, preferably, 3.5-4,5 times, and 
3.0-5.0 times at a horizontal direction, 
preferably, about 3.5-4.5 times, are chosen. 

By performing the heat setting of the obtained 
biaxial oriented film for 1-100 seconds at 150- 
260 degree C (preferably 180-250 degree C), 
the film with the small track deviation due to the 
temperature and humidity expansion of this 
invention is obtained. 

However, the biaxial oriented film which 
consists of poly- 1,4- cyclohexylene 
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[ 1 , i^l^fB^^] [1, a temperature coefficient of expansion] 

B'^^WiMM^±M<D'^^MW measures by putting the constant-stress 
nU^m (ITL2 m) i^rtl^atl elongation test device (ITL2 type) which is 
S=ff(^(cg#$iJ^^^T9o ifl'J^ "^^'^^ ^ Japanese automatic-control 

company, in a constant-temperature constant- 
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The biaxial oriented film of this invention 


becomes suitable thickness by that application. 
However, it is usually chosen out of the range 


of about 25-125 micro-s. 


Indeed, it is not limited to the range of this 


DERWENT 

JP60-085437 ^ 


THOMSON SCIEfsmFIC 


7o*'c3o 5» x-mi^km^m 

HnU^ 20"C. urn 60%RH 

^ 6o%RH (Dmxo^mmt 

5 r <t i o Tfi^)i^3S 
505mm 

rfifi 1, 4 -r>^^T*feSo S'J^ 
0f(cAP;l5ADfif4 5g/1, 4 ^ 

TM-3000 ^fflV^^|'J^-f <b 

it. TM-3000 <^fflV^5o f-^' 
T'/KD^&fig^ 15mm. r|i 
5mm T^fcoT. 10"C, ® 
^0%RH <bfijg40°C. tSM 
^ 0%{cjo(t5-^fe^>fk$:i^© 


[2. S»?S?i] 

t>*^i^^^ffli\ urn 4o^c. 

tB*f?a^ 90%(D^jtTi^*^ 

20"C, ffi^SS 30% <h 
20t:Mj^ 70%RH (DP^^Cliott 
S^Mib^g^SiS ^ <t J:o 


humidity tank. 

A measurement sample is beforehand heat- 
processed on predetermined condition (for 
example, 70 degree C 30 minutes). 

This sample is mounted in a test device. A 
temperature coefficient of expansion is 
measured by reading the dimensional change 
between temperature of 20 degree C, 60% RH 
(relative humidity) of humidity and temperature 
of 40 degree C, and humidity 60% RH. 

The original sample length at this time is 505 
mm, and sample width is 1/4 inch. 

The load added to measuring time was fixed 
around 5 g /1 / 4 inch width. 

When a long sample is not obtained, it can 
also measure using vacuum science-and- 
engineering company heat machine analyser 
TM-3000. 

TM-3000 are used when searching for the 
difference of the maximum and the minimum 
value of a temperature coefficient of expansion. 

The size of a sample is 15 mm in length, and 
width is 5 mm, comprised such that by reading a 
dimensional change in temperature of 10 
degree C, and humidity 0% RH, temperature of 
40 degree C. 0% relative humidity, the 
difference of the maximum and the minimum of 
a temperature coefficient of expansion can be 
known. 

Since the value obtained with both measuring 
method is conformed completely, it is good also 
by any measuring method. 

[2, humidity coefficient of expansion] 
As the case where it requires for a temperature 
coefficient of expansion, with using Japanese 
automatic-control company constant-stress 
elongation test device, the sample which 
processed beforehand on the conditions of the 
temperature of 40 degree C and 90% relative 
humidity is mounted. It requires for a humidity 
coefficient of expansion by reading the 
dimensional change between the temperature 
of 20 degree C, 30% relative humidity, 20 
degree C, and humidity 70% RH. 

When a sample was not able to take long, the 
vacuum science-and-engineering company 
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heat machine analyser was put on the 
constant-temperature constant-humidity 
machine as temperature expansion measuring 
time, and it measured on the basis of above- 
mentioned conditions. 

Also in this case, the value obtained by any 
method is also conformed completely. 


[3. hy^y^l^i^'Ttly'T.h 

j$60%RHT*y ^/^--:y K^ffl 

40°CS;^ 60%RH {Zfj: 

y^m-<. 15°CS^ 60%RH 
40"C®it 60%RH (Dir^cDtU 

:L(Dmt^^ 3db tA±(c/^6<?:. 

XltxxhV. 3db J^iF^cO^bco 
not LTWtf Lfco 

mmmt) i 

mm 2o%(D#iim'eML. 

M{c#lim^f^^ 25^C. 


[3, tracking deviation test (temperature 
change)] 

The following method is used as a tracking 
deviation test. 

The magnetic-recording flexible disc which 
consists of the metal thin film which formed the 
magnetic recording layer on both sides of a 
base film by the sputtering rtiethod, and pierced 
the metal thin film in the shape of a disc is 
performed a magnetic recording by the 
temperature of 15 degree C, and humidity 60% 
RH using a ring head. 

The maximum output at that time and the 
output envelope of a magnetic sheet are 
measured. 

Next, it maintains so that it may be set to 40 
degree C of atmospheric temperature, and 
humidity 60% RH. 

The maximum output and the output 
envelope in that temperature are investigated. 
The output envelope at the time of 1 5 degree C 
and humidity 60% RH and the output envelope 
at the time of 40 degree C and humidity 60% 
RH are c5mpared, and condition of a tracking is 
judged. 

It has the outstanding tracking property to the 
extent that this difference is small. 

When this difference is set to 3 dbs or more, a 
tracking is bad and it is * as evaluation. 

The thing within 3 dbs was evaluated as O. 

[4, tracking deviation test (humidity change)] 

It records in the atmosphere of the temperature 
of 25 degree C, and 20% relative humidity as 
well as the preceding clause. 
Furthermore, atmosphere conditions are 
maintained at 25 degree C. and a relative 
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mmm 1-4 ^nimm 1- 
21 

/l-^^ 85 -ryy^/P 
15 if^) n-yu^ 

LT 1, p-^:^ih 

bT^^fkf-^.:^ 0. 05 ^jv% 

ik^^^xmm^Lx. 1, 4 

«9 /cC5^y -1, 4-^/>5^ 

fco xuy^/u^^ 100 

^/^%. 1, u^^"^ 
ly^Jy^ ^ J ^/i/ 100^yu% J: 

1. 4- i/;^ ^l/^^x 1^7^ 

/Co tbg^^Jtb LT. /Kyoif^u 

S-D-b/cio w0 2®(D*^y oi;^ 
7^/1^^ 300"*CT*^HJf ait. 
1050 M 

/Co ^V^T\ 90-120°C(CTif 
**f^(;: 3. 3-3. 7 f^, 100- 


humidity is maintained to 70%, 

The envelope at the time of 25 degree C and 
20% relative humidity and the output envelope 
of 25 degree C and 70 % relative humidities are 
compared. 

Favorable property of a tracking is evaluated 
as the preceding clause. 

The evaluation method is the same as that of 
3 clause. 


[Exanfiple] 

Next, an example 
concretely. 


explains this invention 


[Example 1-4 and Comparative Example 1-2] 

85 mol% of terephthalic acid and 15 mol% of 
isophthalic acids as a dibasic-acid component. 
1.4- cyclohexane dimethanol as a glycol 
component, and 0.05 moI% of titanium oxides 
as a catalyst, are put into an autoclave, and it 
heats while stirring and the transesterification is 
perfomried. 

Subsequently it polycondenses. 

Poly- 1,4- cyclohexylene dimethylene 
terephthalate group polyester which consists of 
1.4- cyclohexane dimethanol, terephthalic acid, 
and an isophthalic acid was obtained. 

On the other hand, the poly cycio hexylene- 
1.4- dimethylene terephthalate which consists 
of 100 mol% of terephthalic acid and 100 mol% 
of 1,4- cyclohexane dimethanols polymerised 
similarly. 

As Comparative Example, the polyethylene 
telephthalate was polymerised by the 
conventional method. 

Melting extrusion of this 2 sort polyester is 
performed at 300 degree C. 

The unstretched film of 1050 micro-s was 
obtained. 

Subsequently, it draws 3.3-3.7 times to a 
vertical direction at 90-120 degree C, and it 
draws 3.4-3.8 times in a horizontal direction at 
100-130 degree 0. 

Furthermore, at 200-240 degree C, the heat 
setting for 10- 30 seconds is performed. 

The biaxial oriented film that the filming 
conditions of thickness 75 micro-s were 
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130"C-Clt:^l6](:: 3. 4-3. 8 
Mf*L. Mid 200--240°CtC 

*5v^T 10-30 f^^r^mig^b 

^'cfoit 2 $ftiErfii7>r/^A^# 

fCo r(D^fCLT#?>tLfc2|lb 
57-158380 -§-^^^T'^^0 

Ni Fe -a^^^ch 0. 4^(D Co 
-Cr ^^^i^Hli^ffML. 

:b'^. Ni Fe -^^^Mfl Ni Fe 
"^^^-^y V (Ni : 81wt%. 
330mmxl50m) 2 feSr 120m 
O FpIH T ^ [S] $ it >?f |6] ^ - ^' 

h<7){|iJ;^(c:SaL/t 23'C 
tci^ofc 350mm K^cDIeI^ K 

*^cC^5?>. T/U^^;<fxj[± 1. 
OPa (/^x^yw), 

0. 2M/min -C;^/^:y^S: 
^T^<^V^. 0. 5/z Ni Fe -g^^ 

T Co Cr -^^Jifl Co Cr ^ 
^^-y^y H (Cr : 17wt%) 2 

Ni Fe ^^m^mfi^\.fz'y- 

0. 2/x/min T-^/^:y^^^T^c^ 
V^ 0. 4axC^ Co Cr ^^m^ 
)i|i(cp]®|c?fML. M®2;iJ^ 

20cm T-rt^g 3. 8cm (D^mi5 
360rpm T^[h]$£L. M 


different was obtained. 

Thus, to both sides of the obtained biaxial 
oriented film, Ni-Fe alloy film whose thickness is 
0.5 micro-s, and the Co-Cr alloy film of 0.4 
micro-s are formed sequentially by the 
sputtering method using the opposing target 
which is public knowledge in the unexamined- 
Japanese-patent-No. 57-158380 gazette etc. 

And, the double-sided 2 layers medium was 
formed. 

That is, as for Ni-Fe alloy film, with using 
opposing target type sputter apparatus which 
oppose 2 sheets of Ni-Fe alloy targets (Ni:81 
wt%, 330 mm * 150m) at intervals of 120, while 
making it drive the sheet of a base material on 
the rotating dmm of 350 mm diameter kept at 
23 degree C which distributed in a side direction 
of the both target, A sputter is done by argon 
gas-pressure I.OPa (pascal) and equilibrium 
accumulation velocity 0.2 micro-/min. Ni Fe 
alloy film of 0.5 micro-s was sequentially formed 
on both sides. 

And, as for Co Cr alloy film, 2 Co Cr alloy 
targets (Cr:17 wt%) are used, and while making 
it drive the sheet which formed Ni Fe alloy film 
on the rotating drum kept at 110 degree C by 
the device same as the above, sputter is done 
by equilibrium deposition 0.2 micro-/min, and 
Co Cr alloy film of 0.4 micro- is sequentially 
formed on both sides. 

The double-sided 2 layers medium was 
produced. 

After this, it clipped to the magnetic-recording 
flexible disc with an internal diameter of 3.8 cm 
and the outer diameter of 20 cm, and the 
recording-and-reproducing device perfonned 
recording-and-reproducing operation. 
A sheet recorder is rotated by 360 rpm. 

The position of a magnetic head was set to 8 
cm from the centre of a disc. 

The width of a track was 300 micro-s and the 
material of a head was the ferrite. 
A 1 mHz signal is recorded on predetenmined 
condition to a magnetic-recording flexible disc, 
It reproduced on predetermined condition and 
the difference of an output envelope was 
measured. 
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J; '0 8cm t Ltz^ . hy y^<D 
\y^-y^)V=f^7.^\Z\% 1MHz 

^(D 15°C. 60%RH (D§k\^^ 
XI 25to 20%RH i#<D^i^ 
^D-T'li 0. 2d i^iTt'$>o 
fCo /Ky -1, 4-'^^:' P-^:^r 

^ # ^ 'f k ^ it fc { C O V ^ 

^ 1 ^(c-T^b^Co 


The conditions of 15 degree C and 60% RH 
of tliis magnetic-recording flexible disc and tlie 
envelope at the time of 25 degree C and 20% 
RH were 0.2d or less. 

About that which changed variously the 
filming conditions of poly- 1.4- cyclohexylene 
dimethylene terephthalate group polyester, 
temperature, the humidity coefficient of 
expansion, and the track deviation test were 
performed, and that result was shown in the 
Table 1. 


[Table 1] 
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Marts 

<%RH- ) 

<%RH' ) 

4ot;t© 

#^0-7 

>^a-7 




7XW* 

6x10* 

3XtO^ 

o 

0 

2 



JXIO* 

SXIO* 

2.5x10* 

o 

0 

3 


»xta* 

<XM* 

4X10* 

MxlO* 

o 

o 

4 


23xt(r* 

2X10* 

5X10* 

2X10* 

o 

0 

5 



5X10« 

4X10* 

i.ftxio* 

o 

o 

6 

■ 

»xia< 

•xio* 

4X10* 

2x10* 

o 

o 


• 

37X1^ 

ixio* 

«xlO* 

3x10* 

X 

0 

2 

-rV75rmil$tA^ 

»xia* 

Sxtt* 

5X10* 

3X10* 

X 

0 

3 

Tl/7^U-h 

17x10* 

7X10* 

«X10* 

5X10* 

o 

X 


tcofiUJ^^il 1-6 T'^j^LfCct 
5o ^ni^x+L. itgefi^Jj 1-3 


Clearly from the above result, as for that whose 
temperature/humidity coefficient of expansion is 
the suitable range, the tracking mistake is 
improved as shown example 1-6. 

In high-humidity/temperature atmosphere, it 
turns out that usage of the recording and 
reproducing of a magnetic disc etc. can be 
performed. 

On tha .other hand, the tracking mistake has 
occurred in Comparative Example 1-3. 

Thus, it was found that the disc of this 
invention has high industrial value as a flexible 
disc of a high track density. 


/u. mhn'sV -1, a 


[EFFECT OF THE INVENTION] 

The magnetic-recording flexible disc of this 
invention is that makes specific polyester, i.e., 
poly- 1 ,4- cyclohexylene dimethylene 
terephthalate, to be a principal component, 
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makes that which gave the biaxial extension so 
that balance might be maintained to a 
longitudinal direction and a width direction be a 
base material, and provides a magnetic layer to 
the surface of this polyester film. 

The advantage a high density record can be 
performed, because a tracking mistake is not 
produced even when it enhances a track 
density as a magnetic disc when a base film 
provides a predetermined temperature 
coefficient of expansion and a predetermined 
humidity coefficient of expansion, is provided. 

Furthermore, this magnetic disc is provided 
also with the advantage which a tracking 
mistake does not produce even when the 
temperature and humidity conditions of a record 
and a reproduction are different. 

Therefore, the flexible di'sc of this invention 
can tolerate to a change of atmosphere, and its 
applicability is wide. 
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